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Non Technical Summary
Two features distinguish residential real estate from financial assets: households’
consumption demand for a dwelling and the indivisibility of properties. Because of
credit market imperfections, the indivisibility implies that the purchase of a home
requires a significant amount of liquid wealth up front. Furthermore, the only home-
ownership option for households with limited resources is to buy a starter home as a
first step on the property ladder. It is only by continuing to accumulate wealth that
households can eventually trade up. The performance of their highly leveraged invest-
ment in the starter home is key to their ability to accumulate wealth and hence affects
the timing of their move up the property ladder.
This paper builds upon these features of housing consumption to address two fun-
damental issues concerning housing market dynamics:
the large predictable housing price swings and the co-movement of prices and trans-
actions. We develop a life-cycle model where households are heterogeneous with respect
to income and preferences, and mortgage lending is restricted by a down-payment re-
quirement.
The first contribution of the paper is to point out the critical role of the income of
young households to housing market fluctuations. Since the income of young households
is more volatile than per capita income, the variable typically used in the empirical
housing literature, this goes some way towards explaining “excessive” price volatil-
ity. The second contribution of the paper is the characterization of a mechanism by
which credit constraints not only amplify income shocks, but also affect the timing of
households’ moves in a way that explains the co-movement of prices and transactions.
The price overshooting prediction of our model is in agreement with empirical
findings based on US city-level data. Our modeling framework is also able to account
for the dramatic boom-bust episodes which seem to follow credit market liberalizations.
Modeling agent’s life cycle allows us to rationalize the concomitant cohort specific
changes in mortgage demand and owner-occupancy rates. In particular, the model
sheds light on the causes of the U.K. housing boom-bust cycle which followed the
credit market liberalization of the early Eighties.
The paper first provides empirical evidence in support of the building blocks of
the model and discusses alternative approaches proposed in the literature. We then
explain the price and transactions dynamics in the simplest possible version of our
model before extending it in various directions. Finally, we present empirical evidence
in support of the predictions of the model.
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7KLV SDSHU SUHVHQWV D G\QDPLF WKHRU\ RI KRXVLQJ PDUNHW oXFWXDWLRQV ,W
GHYHORSV D OLIHF\FOH PRGHO ZKHUH KRXVHKROGV DUH KHWHURJHQHRXV ZLWK UHVSHFW WR
LQFRPH DQG SUHIHUHQFHV DQG PRUWJDJH OHQGLQJ LV UHVWULFWHG E\ D GRZQSD\PHQW
UHTXLUHPHQW 7KH PDUNHW LQWHUDFWLRQ RI \RXQJ FUHGLWFRQVWUDLQHG KRXVHKROGV
ZLWK ROGHU RU ULFKHU XQFRQVWUDLQHG KRXVHKROGV JHQHUDWHV WKH IROORZLQJ UHVXOWV
 &XUUHQW LQFRPH RI \RXQJ FUHGLWFRQVWUDLQHG KRXVHKROGV DmHFWV KRXVLQJ SULFHV
LQGHSHQGHQWO\ RI DJJUHJDWH LQFRPH  +RXVLQJ SULFHV DQG WKH QXPEHU RI KRXVLQJ
WUDQVDFWLRQV DUH SRVLWLYHO\ FRUUHODWHG  +RXVLQJ SULFHV RYHUUHDFW WR LQFRPH
VKRFNV  $ UHOD[DWLRQ RI WKH GRZQSD\PHQW FRQVWUDLQW WULJJHUV D ERRPEXVW
F\FOH 7KHVH UHVXOWV DUH FRQVLVWHQW ZLWK SDWWHUQV REVHUYHG LQ WKH 86 DQG WKH
8.
e$Q HDUOLHU YHUVLRQ RI WKLV SDSHU ZDV FLUFXODWHG LQ  DV 5HVHDUFK 3DSHU 1R  *UDGXDWH
6FKRRO RI %XVLQHVV 6WDQIRUG 8QLYHUVLW\ DQG ’LVFXVVLRQ 3DSHU 1R  )LQDQFLDO 0DUNHWV *URXS
/RQGRQ 6FKRRO RI (FRQRPLFV XQGHU WKH WLWOH ?+RXVLQJ 0DUNHW )OXFWXDWLRQV LQ D /LIH&\FOH (FRQRP\
ZLWK &UHGLW &RQVWUDLQWV 7KLV SDSHU DOVR VXSHUVHGHV RXU  SDSHU ?:K\ $UH +RXVLQJ 3ULFHV 6R
9RODWLOH" ,QFRPH 6KRFNV LQ D 6WRFKDVWLF +HWHURJHQHRXV$JHQWV 0RGHO ZKLFK FRQWDLQHG VRPH RI WKH
UHVXOWV IRU WKH 0DUNRYLDQ FDVH :H WKDQN -HDQ3DVFDO %HQDVV\ -HmUH\ &DPSEHOO 99 &KDUL 0DUN
*HUWOHU &KDUOHV *RRGKDUW -RKQ +HDWRQ 1REX .L\RWDNL (U]R /XWWPHU &KULV 0D\HU ’DYLG 0LOHV
-RKQ 0RRUH 9LFWRU 5LRV5XOO 3DXO 5RPHU -DPHV 6KLOOLQJ *DU\ 6W\OHV 7VXU 6RPHUYLOOH 1DQF\
:DOODFH ,QJULG :HUQHU DQG &KULVWLQH :KLWHKHDG IRU KHOSIXO GLVFXVVLRQV DQG VXJJHVWLRQV :H DOVR
EHQHnWHG IURP FRPPHQWV RI SDUWLFLSDQWV DW YDULRXV FRQIHUHQFHV DQG VHPLQDUV 7KH KRVSLWDOLW\ DQG
VXSSRUW RI WKH IROORZLQJ LQVWLWXWLRQV DUH JUDWHIXOO\ DFNQRZOHGJHG 6)%  DQG WKH ’HSDUWPHQW RI
6WDWLVWLFV DW WKH 8QLYHUVLW\ RI %RQQ WKH &HQWHU IRU (FRQRPLF 6WXGLHV DW WKH 8QLYHUVLW\ RI 0XQLFK
WKH )LQDQFLDO 0DUNHWV *URXS DW /6( DQG WKH :KDUWRQ 6FKRRO
\’HSDUWPHQW RI (FRQRPLFV /RQGRQ 6FKRRO RI (FRQRPLFV +RXJKWRQ 6WUHHW /RQGRQ :&$ $(
8. HPDLO RUWDORPD#OVHDFXN
]’HSDUWPHQW RI (FRQRPLFV 8QLYHUVLW\ RI 0XQLFK .DXOEDFKVWU  ’ 0XQLFK *HUPDQ\
HPDLO VYHQUDG\#OU]XQLPXHQFKHQGH
7ZR IHDWXUHV GLVWLQJXLVK UHVLGHQWLDO UHDO HVWDWH IURP nQDQFLDO DVVHWV KRXVHKROGV
 FRQ
VXPSWLRQ GHPDQG IRU D GZHOOLQJ DQG WKH LQGLYLVLELOLW\ RI SURSHUWLHV %HFDXVH RI FUHGLW
PDUNHW LPSHUIHFWLRQV WKH LQGLYLVLELOLW\ LPSOLHV WKDW WKH SXUFKDVH RI D KRPH UHTXLUHV
D VLJQLnFDQW DPRXQW RI OLTXLG ZHDOWK XS IURQW )XUWKHUPRUH WKH RQO\ KRPHRZQHUVKLS
RSWLRQ IRU KRXVHKROGV ZLWK OLPLWHG UHVRXUFHV LV WR EX\ D VWDUWHU KRPH DV D nUVW VWHS
RQ WKH SURSHUW\ ODGGHU ,W LV RQO\ E\ FRQWLQXLQJ WR DFFXPXODWH ZHDOWK WKDW KRXVHKROGV
FDQ HYHQWXDOO\ WUDGH XS 7KH SHUIRUPDQFH RI WKHLU KLJKO\ OHYHUDJHG LQYHVWPHQW LQ WKH
VWDUWHU KRPH LV NH\ WR WKHLU DELOLW\ WR DFFXPXODWH ZHDOWK DQG KHQFH DmHFWV WKH WLPLQJ
RI WKHLU PRYH XS WKH SURSHUW\ ODGGHU
7KLV SDSHU EXLOGV XSRQ WKHVH IHDWXUHV RI KRXVLQJ FRQVXPSWLRQ WR DGGUHVV WZR IXQ
GDPHQWDO LVVXHV FRQFHUQLQJ KRXVLQJ PDUNHW G\QDPLFV WKH ODUJH SUHGLFWDEOH KRXVLQJ
SULFH VZLQJV DQG WKH FRPRYHPHQW RI SULFHV DQG WUDQVDFWLRQV 7KH YRODWLOLW\ RI KRXVLQJ
SULFHV LV D ZHOO NQRZQ DQG VWXGLHG SKHQRPHQRQ QRW XQOLNH oXFWXDWLRQV LQ nQDQFLDO
DVVHW SULFHV +RZHYHU ZKHUHDV WUDQVDFWLRQV WHQG WR ULVH LQ UHVSRQVH WR ERWK SRVLWLYH
DQG QHJDWLYH SULFH FKDQJHV RQ nQDQFLDO PDUNHWV KRXVLQJ WUDQVDFWLRQV WHQG WR LQFUHDVH
GXULQJ ERRPV DQG GHFUHDVH LQ GRZQWXUQV
7R DGGUHVV WKHVH LVVXHV ZH LQYHVWLJDWH WKH WUDQVPLVVLRQ RI LQFRPH VKRFNV LQ D
VWRFKDVWLF OLIHF\FOH PRGHO ZKHUH KHWHURJHQHRXV KRXVHKROGV IDFH D FUHGLW FRQVWUDLQW
LQ WKHLU DWWHPSW WR FOLPE WKH SURSHUW\ ODGGHU 7KH nUVW FRQWULEXWLRQ RI WKH SDSHU LV
WR SRLQW RXW WKH FULWLFDO UROH RI WKH LQFRPH RI \RXQJ KRXVHKROGV WR KRXVLQJ PDUNHW
oXFWXDWLRQV 6LQFH WKH LQFRPH RI \RXQJ KRXVHKROGV LV PRUH YRODWLOH WKDQ SHU FDSLWD
LQFRPH WKH YDULDEOH W\SLFDOO\ XVHG LQ WKH HPSLULFDO KRXVLQJ OLWHUDWXUH WKLV JRHV VRPH
ZD\ WRZDUGV H[SODLQLQJ ?H[FHVVLYH SULFH YRODWLOLW\ 7KH VHFRQG FRQWULEXWLRQ RI WKH
SDSHU LV WKH FKDUDFWHUL]DWLRQ RI D PHFKDQLVP E\ ZKLFK FUHGLW FRQVWUDLQWV QRW RQO\ DP
SOLI\ LQFRPH VKRFNV EXW DOVR DmHFW WKH WLPLQJ RI KRXVHKROGV
 PRYHV LQ D ZD\ WKDW
H[SODLQV WKH FRPRYHPHQW RI SULFHV DQG WUDQVDFWLRQV 7KH UHVSRQVH RI KRXVLQJ SULFHV
WR LQFRPH VKRFNV LQ RXU PRGHO GHSHQGV RQ WKH GLVWULEXWLRQ RI GHEW ZLWKLQ WKH SRSX
ODWLRQ LQ ZD\V ZKLFK HQDEOH XV WR UDWLRQDOL]H FLW\ OHYHO HYLGHQFH 7KH ULFKQHVV RI RXU
OLIHF\FOH IUDPHZRUN IXUWKHU HQDEOHV XV WR FRQIURQW WKH PRGHO
V SUHGLFWLRQV ZLWK GDWD
RQ WKH EHKDYLRU RI YDULRXV DJH JURXSV LQ UHVSRQVH WR ERWK LQFRPH VKRFNV DQG FUHGLW
PDUNHW OLEHUDOL]DWLRQ
6HH IRU H[DPSOH (QJOXQG DQG ,RDQQLGHV 
7KH FRUUHODWLRQ RI KRXVLQJ SULFHV DQG WUDQVDFWLRQV KDV ORQJ EHHQ NQRZQ WR PDUNHW SUDFWLWLRQHUV
6WHLQ  UHSRUWV HYLGHQFH IRU WKH 86 7KH VDPH UHJXODULW\ LV REVHUYHG LQ WKH 8. 2UWDOR0DJQuH
DQG 5DG\ 

7KH NH\ WR RXU UHVXOWV OLHV LQ RXU PRGHOLQJ RI WKH KRXVLQJ PDUNHW LQWHUDFWLRQ RI
KRXVHKROGV ZLWK GLmHUHQW ZHDOWK OHYHOV DV ZHOO DV GLmHUHQW SUHIHUHQFHV IRU YDULRXV
W\SHV RI DFFRPPRGDWLRQ ,Q HTXLOLEULXP KRXVLQJ SULFHV HQVXUH WKDW WKH QXPEHU RI
KRPHRZQHUV HTXDOV WKH QXPEHU RI KRPHV *LYHQ HYHU\RQH
V SUHIHUHQFH IRU D GZHOOLQJ RI
WKHLU RZQ RQO\ WKH SRRUHVW KRXVHKROGV GR QRW RZQ RQH :LWK VWDUWHU KRPHV EHLQJ WKH
FKHDSHVW DYDLODEOH SURSHUWLHV E\ GHnQLWLRQ WKHLU SULFH PXVW EH KLJK HQRXJK WR NHHS
HQRXJK KRXVHKROGV RXW RI KRPHRZQHUVKLS VR DV WR JXDUDQWHH WKDW WRWDO GHPDQG IRU
RZQHURFFXSLHG GZHOOLQJV HTXDOV WRWDO VXSSO\ 7KH SULFH RI VWDUWHU KRPHV LV WKHUHIRUH
FORVHO\ OLQNHG WR WKH ZHDOWK RI WKH SRRUHVW SRWHQWLDO nUVWWLPH EX\HUV KHQFH WR WKH
LQFRPH RI \RXQJ KRXVHKROGV :KHQ WKLV LQFRPH ULVHV WKH SULFH RI VWDUWHU KRPHV PXVW
IROORZ VR DV WR PDLQWDLQ WKH XS IURQW FRVW RI D VWDUWHU KRPH XQDmRUGDEOH WR HQRXJK
SRWHQWLDO nUVWWLPH EX\HUV
$W WKH RWKHU HQG RI WKH ZHDOWK GLVWULEXWLRQ ULFK KRXVHKROGV LQ WKH PRGHO FDQ DmRUG
WR FKRRVH WKHLU GZHOOLQJ DFURVV DOO DYDLODEOH W\SHV RQ WKH EDVLV RI UHODWLYH SUHIHUHQFHV
DQG UHODWLYH FRVWV RI RZQHUVKLS 7KH UHODWLYH SULFH RI DQ\ WZR GZHOOLQJV PXVW UHoHFW
WKH UHODWLYH SUHIHUHQFHV RI WKH KRXVHKROGV ZKR DUH MXVW LQGLmHUHQW EHWZHHQ WKHP JLYHQ
UHODWLYH FRVWV RI RZQHUVKLS 7KLV DUELWUDJH DFURVV SURSHUW\ W\SHV LPSOLHV WKDW WKH SULFH
RI HYHU\ GZHOOLQJ FDQ EH EURNHQ GRZQ LQWR WZR FRPSRQHQWV WKH SULFH RI D VWDUWHU KRPH
DQG WKH PDUNHW YDOXH RI WKH XWLOLW\ SUHPLXP WKH VSHFLnF GZHOOLQJ SURYLGHV UHODWLYH WR D
VWDUWHU KRPH $Q LPPHGLDWH FRUROODU\ LV WKDW oXFWXDWLRQV LQ WKH SULFH RI VWDUWHU KRPHV
DmHFW WKH SULFH RI DOO GZHOOLQJV 7KLV LPSOLHV D GLUHFW UHODWLRQVKLS EHWZHHQ WKH LQFRPH RI
\RXQJ PDUJLQDO EX\HUV DQG WKH KRXVLQJ SULFH LQGH[ 7KLV UHODWLRQVKLS LV LQGHSHQGHQW RI
DQG FRPSOHPHQWDU\ WR WKH VWDQGDUG LQFRPH HmHFW ZKHUHE\ KRXVHKROGV ZKRVH LQFRPH
ULVHV VSHQG PRUH RQ HYHU\WKLQJ KRXVLQJ LQFOXGHG
$ WKLUG JURXS RI KRXVHKROGV LQ WKH PRGHO LV NH\ WR oXFWXDWLRQV LQ WKH QXPEHU RI
WUDQVDFWLRQV WKH KRXVHKROGV ZKRVH nUVW SXUFKDVH ZDV FRQVWUDLQHG E\ ODFN RI OLTXLG
ZHDOWK DQG ZKR WKHUHIRUH RZQ D VWDUWHU KRPH 7KH\ DUH HDJHU WR DFFXPXODWH ZHDOWK
LQ RUGHU WR PRYH LQWR D PRUH H[SHQVLYH SURSHUW\ DV VRRQ DV SRVVLEOH 7KH WLPLQJ RI WKHLU
PRYH XS WKH SURSHUW\ ODGGHU GHSHQGV RQ WKH SDFH DW ZKLFK WKH\ FDQ DFFXPXODWH ZHDOWK
:KHQ LQFRPHV ULVH VR GR SURSHUW\ SULFHV KRPHRZQHUV HQMR\ FDSLWDO JDLQV LQ DGGLWLRQ WR
KLJKHU HDUQLQJV ,Q HTXLOLEULXP WKLV IDVWHU DFFXPXODWLRQ RI ZHDOWK DOORZV FRQVWUDLQHG
RZQHUV WR SUHFLSLWDWH WKHLU PRYH XS WKH SURSHUW\ ODGGHU 2Q WKH RWKHU KDQG ZKHQ
HDUQLQJV GURS VR GR KRXVLQJ SULFHV +RPHRZQHUV VXmHU FDSLWDO ORVVHV ZKLFK FRQVWUDLQ
WKHP WR GHOD\ WKHLU PRYH XS WKH SURSHUW\ ODGGHU 7KHVH HQGRJHQRXV oXFWXDWLRQV LQ
WKH WLPLQJ RI PRYHV XS WKH SURSHUW\ ODGGHU JHQHUDWH D SRVLWLYH FRUUHODWLRQ EHWZHHQ
KRXVLQJ WUDQVDFWLRQV DQG SULFHV

7KH IDFW WKDW VRPH KRXVHKROGV
 nUVW SXUFKDVH LV D FRQVWUDLQHG VWHS WRZDUG WKH
SXUFKDVH RI D PRUH H[SHQVLYH SURSHUW\ LPSOLHV WKDW SDVW KRXVLQJ SULFHV DQG LQFRPHV
DmHFW FXUUHQW KRXVLQJ GHPDQG LQ WKH PRGHO )RU DOO FRKRUWV H[FHSW WKH YHU\ \RXQJHVW
DFFXPXODWHG HDUQLQJV DUH ORZHU ZKHQ WKH HFRQRP\ LV JURZLQJ WRZDUG D KLJK LQFRPH
OHYHO WKDQ DIWHU VXFFHVVLYH SHULRGV RI WKH VDPH KLJK LQFRPH +RZHYHU WKH FDSLWDO JDLQV
UHDOL]HG E\ FXUUHQW RZQHUV GXULQJ D SHULRG RI JURZWK PRUH WKDQ FRPSHQVDWH IRU WKHLU
ORZHU DFFXPXODWHG HDUQLQJV 7KH DJJUHJDWH GHPDQG IRU KRXVLQJ LV WKHUHIRUH KLJKHU
ZKHQ LQFRPH KDV UHFHQWO\ MXPSHG WR D KLJKHU OHYHO WKDQ DIWHU VXFFHVVLYH SHULRGV DW
WKDW VDPH KLJK OHYHO $V D UHVXOW WKH VDPH LV WUXH IRU KRXVLQJ SULFHV &DSLWDO JDLQV E\
FXUUHQW RZQHUV WKXV DPSOLI\ WKH HmHFWV RI LQFRPH VKRFNV RQ KRXVLQJ SULFHV JHQHUDWLQJ
SULFH RYHUVKRRWLQJ 7KH V\PPHWULF UHDVRQLQJ DSSOLHV ZKHQ LQFRPH GHFUHDVHV SULFHV
IDOO WR D ORZHU OHYHO WKDQ LI LQFRPH KDG EHHQ ORZ IRU WZR VXFFHVVLYH SHULRGV $ GLUHFW
FRUROODU\ RI WKLV SULFH RYHUVKRRWLQJ UHVXOW LV WKDW D PHUH VORZGRZQ LQ LQFRPH JURZWK
PD\ OHDG WR D GRZQWXUQ RQ WKH KRXVLQJ PDUNHW
7KH RYHUVKRRWLQJ SUHGLFWLRQ RI RXU PRGHO LV LQ DJUHHPHQW ZLWK WKH HPSLULFDO nQGLQJV
RI /DPRQW DQG 6WHLQ  7KH\ HVWLPDWH D KRXVLQJ SULFH UHJUHVVLRQ EDVHG RQ FLW\
OHYHO GDWD 6LPXODWLQJ WKH HmHFW RI D SHUPDQHQW LQFRPH VKRFN WKH\ REWDLQ D SULFH
UHVSRQVH ZKLFK ULVHV SURJUHVVLYHO\ EHIRUH GHFUHDVLQJ WR D QHZ VWHDG\ VWDWH OHYHO ,Q
6HFWLRQ  ZH REWDLQ WKH VDPH SDWWHUQ LQ WKH PRGHO 2XU PRGHOLQJ IUDPHZRUN LV
DOVR DEOH WR DFFRXQW IRU WKH GUDPDWLF ERRPEXVW HSLVRGHV ZKLFK VHHP WR IROORZ FUHGLW
PDUNHW OLEHUDOL]DWLRQV 7KH RYHUODSSLQJ JHQHUDWLRQ VWUXFWXUH DOORZV XV WR UDWLRQDOL]H
WKH FRQFRPLWDQW FRKRUW VSHFLnF FKDQJHV LQ PRUWJDJH GHPDQG DQG RZQHURFFXSDQF\
UDWHV ,Q SDUWLFXODU WKH PRGHO VKHGV OLJKW RQ WKH FDXVHV RI WKH 8. KRXVLQJ ERRP
EXVW F\FOH ZKLFK IROORZHG WKH FUHGLW PDUNHW OLEHUDOL]DWLRQ RI WKH HDUO\ (LJKWLHV
7KH WUDGLWLRQDO DSSURDFK WR KRXVLQJ SULFHV WUHDWV GZHOOLQJV OLNH DQ\ RWKHU nQDQFLDO
DVVHW $ GZHOOLQJ LV DVVXPHG WR SURYLGH XQLWV RI KRXVLQJ VHUYLFHV 7KH RSWLPL]LQJ
EHKDYLRU RI D UHSUHVHQWDWLYH LQYHVWRU HQVXUHV WKDW WKH HTXLOLEULXP SULFH RI D XQLW RI
KRXVLQJ VHUYLFHV GHSHQGV VROHO\ RQ WKH XVHU FRVW RI FDSLWDO UHQW DQG VRPH IRUP RI VXS
SO\ FRVW DQG VR LV D IRUZDUGORRNLQJ SULFH 7KLV DSSURDFK KDV OHG HPSLULFDO UHVHDUFKHUV
WR HVWLPDWH KRXVLQJ SULFH HTXDWLRQV EDVHG RQ FRQVWUXFWLRQ FRVW UHQW SHUPDQHQW LQ
FRPH W\SLFDOO\ PHDVXUHG E\ SHU FDSLWD UHDO GLVSRVDEOH LQFRPH LQWHUHVW UDWHV DQG
GHPRJUDSKLF YDULDEOHV 2YHUDOO WKHVH VWXGLHV UHYHDO WKDW FXUUHQW SHU FDSLWD LQFRPH
7KHVH SULFH G\QDPLFV DUH GULYHQ E\ FDSLWDO JDLQV KHQFH GLmHUHQW IURP H[SHFWDWLRQVGULYHQ RYHU
VKRRWLQJ DV PRGHOHG E\ =HLUD 
(J 3RWHUED  DQG :KHDWRQ 
(J ’L3DVTXDOH DQG :KHDWRQ  0XHOOEDXHU DQG 0XUSK\  0DOSH]]L 

DQG GHPRJUDSKLF YDULDEOHV LQ SDUWLFXODU WKH VL]H RI WKH \RXQJ FRKRUW DUH NH\ GHWHU
PLQDQWV RI VKRUW UXQ KRXVLQJ SULFH oXFWXDWLRQV 7KH\ IDLO WR H[SODLQ WKH PDJQLWXGH
RI REVHUYHG ERRPV DQG EXVWV ZLWKRXW DVVXPLQJ VRPH GHSDUWXUH IURP UDWLRQDO H[SHFWD
WLRQV 6KRUW UXQ FKDQJHV LQ KRXVLQJ SULFHV DQG H[FHVV UHWXUQV DSSHDU WR EH SRVLWLYHO\
VHULDOO\ FRUUHODWHG +RZHYHU WKLV GRHV QRW PHDQ WKDW PRYLQJ KRXVHKROGV FRXOG UHDOL]H
H[FHVV UHWXUQV E\ GHOD\LQJ WKH WLPLQJ RI WKHLU PRYH 6LPLODU IHDWXUHV ZLOO HPHUJH LQ
RXU PRGHO SUHGLFWDEOH SULFHV EXW QR H[FHVV UHWXUQV WKDW FRXOG EH UHDOL]HG E\ PRYLQJ
KRXVHKROGV
7KLV IDLOXUH WR DFFRXQW IRU WKH REVHUYHG SULFH YRODWLOLW\ KDV HQFRXUDJHG WKH VHDUFK
IRU DOWHUQDWLYH WKHRUHWLFDO DSSURDFKHV )RFXVLQJ RQ WKH VHDUFK DQG PDWFKLQJ IHDWXUH
RI WKH KRXVLQJ PDUNHW :KHDWRQ  SUHVHQWV D PRGHO ZKHUH KRXVLQJ SULFHV DUH
GHWHUPLQHG E\ WKH H[SHFWHG WLPH LW WDNHV D GLVVDWLVnHG RZQHU WR nQG D VXLWDEOH SURSHUW\
WR PRYH LQWR 6PDOO oXFWXDWLRQV LQ GHPDQG RU VXSSO\ JHQHUDWH ODUJH oXFWXDWLRQV LQ
SULFHV WKURXJK WKHLU LPSDFW RQ WKH HTXLOLEULXP YDFDQF\ UDWH 7KLV PRGHO RQO\ DGGUHVVHV
UHSHDW SXUFKDVHV
&ORVHU WR WKH SUHVHQW SDSHU 6WHLQ  GHYHORSV D PRGHO RI RZQHUV ZLWK VRPH
H[RJHQRXV LQLWLDO GLVWULEXWLRQ RI GZHOOLQJV DQG GHEW 7KHVH RZQHUV HQMR\ PRYLQJ EXW
DUH VXEMHFW WR D GRZQSD\PHQW UHTXLUHPHQW ZKLFK LPSOLHV D ORFDOO\ XSZDUG VORSLQJ
GHPDQG IRU KRXVLQJ 7KH UHVXOWLQJ SRVVLELOLW\ RI PXOWLSOH HTXLOLEULD LV NH\ WR 6WHLQ
V
H[SODQDWLRQ RI KRXVLQJ SULFH YRODWLOLW\ 7KH PDLQ GLmHUHQFH ZLWK WKH SUHVHQW SDSHU LV
WKDW 6WHLQ
V PRGHO LV VWDWLF DQG UHTXLUHV WKH SURSRUWLRQ RI KLJKO\ LQGHEWHG DJHQWV WR EH
YHU\ ODUJH LQ RUGHU WR JHQHUDWH PXOWLSOH HTXLOLEULD ,Q FRQWUDVW WKH RYHUVKRRWLQJ UHVXOW
ZH REWDLQ VWHPV IURP WKH DQDO\VLV RI WKH G\QDPLFV RI RXU PRGHO DQG KROGV HYHQ IRU
VPDOO DQG SODXVLEOH SURSRUWLRQV RI FUHGLWFRQVWUDLQHG DJHQWV LQ WKH SRSXODWLRQ )XU
WKHUPRUH LQ RXU G\QDPLF PRGHO ERWK WKH EHJLQQLQJ DQG HQG RI SHULRG GLVWULEXWLRQ RI
GHEW DQG GZHOOLQJV DUH HTXLOLEULXP GLVWULEXWLRQV )LQDOO\ LQ FRQWUDVW WR ERWK :KHDWRQ
 DQG 6WHLQ  RXU PRGHO FRQVLGHUV QRW RQO\ UHSHDW EX\HUV EXW DOVR nUVWWLPH
EX\HUV 7KH\ SOD\ D FULWLFDO UROH LQ WKH G\QDPLFV RI WKH KRXVLQJ PDUNHW
0LFURHFRQRPLF HYLGHQFH SURYLGHV VXSSRUW IRU WKH EXLOGLQJ EORFNV RI RXU PRGHO
)LUVW YDULRXV VWXGLHV RI KRXVHKROG OHYHO GDWD VWURQJO\ VXSSRUW WKH LGHD WKDW FUHGLW
FRQVWUDLQWV VLJQLnFDQWO\ UHVWULFW WKH KRXVLQJ FRQVXPSWLRQ RI D VL]DEOH SURSRUWLRQ RI
7KLV SRLQW ZDV nUVW PDGH E\ &DVH DQG 6KLOOHU  &KR  SURYLGHV D XVHIXO VXUYH\ RI WKH
OLWHUDWXUH VLQFH

QHYHU RSWLPDO IRU DQ DJH  DJHQW WR RZQ D KRPH ,Q RUGHU WR SUHFOXGH WKH XQLQWHUHVWLQJ
FDVH ZKHUH DOO RWKHU DJHQWV RZQ D SURSHUW\ LQ HTXLOLEULXP ZH LPSRVH WKH UHVWULFWLRQ WKDW
6)  6+   )RU UHDVRQV WR EHFRPH REYLRXV EHORZ ZH DOVR DVVXPH WKDW 

 6+  
DQG 6)  6+ ! 


:H ZLVK WR FRQVLGHU DQ HTXLOLEULXP ZKHUH DOO DJH  DJHQWV DUH ZHDOWK\ HQRXJK WR
EH DEOH WR DmRUG WKH GRZQ SD\PHQW RQ D KRXVH ,Q VXFK DQ HTXLOLEULXP DOO DJHQWV
ZLOO LQGHHG RZQ D SURSHUW\ E\ WKH HQG RI WKHLU WKLUG SHULRG RI OLIH VLQFH WKH\ VWURQJO\
GLVOLNH WKH RSWLRQ RI QRW RZQLQJ D KRPH $Q DJH  DJHQW ZLOO RZQ D KRXVH LI WKH XWLOLW\
SUHPLXP VKH GHULYHV IURP D KRXVH UHODWLYH WR D oDW H[FHHGV WKH H[SHFWHG XVHU FRVW
GLmHUHQFH EHWZHHQ KROGLQJ D KRXVH DQG KROGLQJ D oDW IURP WKH FXUUHQW SHULRG WR WKH
QH[W 6LQFH WKH IXQFWLRQ XP GHVFULELQJ WKH GLVWULEXWLRQ RI XWLOLW\ SUHPLD LV VWULFWO\
LQFUHDVLQJ LQ P WKH GLVWULEXWLRQ RI GZHOOLQJV DPRQJ DJH  KRXVHKROGV VSOLWV LQ WZR
VXEVHWV DJHQWV ZLWK LQGH[ P FORVH WR  DUH LQ D oDW WKRVH ZLWK KLJKHU P DUH LQ D
KRXVH 2QH JURXS RI DJHQWV LV DW WKH PDUJLQ EHWZHHQ WKH WZR VXEVHWV QDPHO\ WKRVH
ZKRVH XWLOLW\ SUHPLXP MXVW HTXDOV WKH H[SHFWHG GLmHUHQFH LQ WKH FRVW RI KROGLQJ WKH
WZR W\SHV RI SURSHUWLHV 7KLV HTXLOLEULXP FXWRm SRLQW DORQJ WKH SUHIHUHQFH GLPHQVLRQ
GHQRWHG P+W  LV GHnQHG E\ WKH HTXDWLRQ
XP+W   
K











ZLWK (W GHQRWLQJ WKH FRQGLWLRQDO H[SHFWDWLRQ RSHUDWRU JLYHQ WKH LQIRUPDWLRQ DYDLODEOH
DW WLPH W 6LQFH ZHDOWK LV LUUHOHYDQW WR WKH KRXVLQJ GHFLVLRQ DW DJH  DOO DJHQWV ZLWK
WKH VDPH SUHIHUHQFH LQGH[ P ZLOO RZQ WKH VDPH GZHOOLQJ DW WKDW DJH
1RWH WKDW JLYHQ D VXSSO\ RI KRXVHV 6+ ! 

 WKH HTXLOLEULXP LQGH[ P+W FDQQRW
H[FHHG 

 )RU RWKHUZLVH QR DJH  RU  DJHQW ZRXOG ZDQW WR KROG D KRXVH HYHQ LI VKH
FRXOG DmRUG WKH GRZQ SD\PHQW 7KLV LV EHFDXVH DOO DJH  RU  DJHQWV KDYH WKH VDPH
FXUUHQW XWLOLW\ SUHPLXP IRU D KRXVH DV WKH PHGLDQ DORQJ WKH SUHIHUHQFH GLPHQVLRQ
DJH  DJHQWV ^ LI WKH ODWWHU GLG QRW ZDQW D KRXVH WKH IRUPHU ZRXOG QRW ZDQW RQH HLWKHU
7KH DJJUHJDWH GHPDQG IRU KRXVHV ZRXOG WKHQ EH ORZHU WKDQ 

 ZKLFK ZRXOG FRQWUDGLFW
PDUNHW FOHDULQJ 7KH HTXLOLEULXP GLVWULEXWLRQ RI GZHOOLQJV ZLWKLQ WKH DJH  FRKRUW ZLOO
WKHUHIRUH ORRN LQ JHQHUDO DV LQ )LJXUH  ZKHUH WKH LQGH[ L LQFUHDVHV IURP  WR  DV ZH
PRYH ULJKW DQG WKH LQGH[ P DV ZH PRYH XS
3UHFLVH FRQGLWLRQV WKDW HQVXUH DQ HTXLOLEULXP RI WKLV W\SH DUH VSHOOHG RXW LQ $SSHQGL[ $
:KHQ ZH WDON DERXW WKH GLVWULEXWLRQ RI GZHOOLQJV ZH DOZD\V UHIHU WR WKH HQGRISHULRG GLVWULEXWLRQ
LH WKH GLVWULEXWLRQ UHDFKHG DIWHU WUDGLQJ WDNHV SODFH

